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le box. Check out the advantages of Leica's GPS System 500.

Wherever the work takes you, Leica's GPS System 500 is ready to meet your needs. The unparalleled
flexibility of System 500 lets you use it on a pole, on a tripod or in a minipack — with the same
GPS unit. Its modular design allows for quick changes in configuration to meet your changing work
requirements. Smaller. Lighter. Faster. More accurate. It's all backed

by the experience, support and expertise of Leica, the most respected s

name in the business. To see for yourself how System 500 can benefit ewa
you in the field, Call SERVCO today for a demonstration

MADE TO MEASUR
at 1-800-938-0606.

California Arizona New Mexico

Corporate Offices 4317 North 16th Street 405 Montano Road N.E. #2
2942 Century Place - Phoenix, AZ 85016 ) Albuguerque, NM 87107
Costa Mesa, CA 92626 tele. 800-938-0608 tele. 800-938-0609
tele. 800-938-0606 » fax: 714-546-9724 fax: 602-274-3740 fax: 505-345-3499

Surveyors Service Company: e-mail: geodesy @servcol.com * internet: www.servcol.com
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NOTHING BEATS FIELD EXPERIENCE

With nine years of robotic total station experience, no other company can match the field experience
of Spectra Precision’s Geodimeter" systems. The Geodimeter 600 Pro, the fourth generation robotic total

station from Spectra Precision, builds on the advantages of unmatched experience acquired sinee introducing the
first tully robotic surveving system in 1990, The result is that more surveying professionals rely on Geodimerer
robotic total stations to dramatically increase their productivity than all other robotic systems combined.

And the Geodimerer 600 15 compeninively priced compared to less-experienced competitive robotic systems.
Which would vou hire? A survevor with one or nine years experience, It all adds up to a decisive advantage you
can stake vour reputation on. To go with the pros call vour local dealer for more information.

Fred Murray Les Hardy Frank Frazer QY coecrrA

Geodimeter Southwest, Inc. Geodimeter Southwest, Inc. Spectra Ifrer.ision PRECISION
Phone 760-732-5820 Phone 805-388-0494 Mountain View o o
Fax 760-941-0837 Fax 805-388-1920 Phone 650-254-1400

Fax 650-254-1454 From Concept to Completion

www.spectraprecision.com
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FOR CATALOG CALL
(520) 882-7363 or 1-800-323-4578
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SURVEY MARKERS & MONUMENTS

A Division of Desert Engineering Group, Inc.
3162 E. 46th Street, Tucson, Arizona, 85713
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From the Editor

Change, anyone?

By: Phil Danskin, PLS

as the Y2K fiasco as exciting for you as it was for

me? It certainly was good for business . . . Tap
lights, batteries, water . . . and other “survivalist” accou-
trements . .. Windows is working as crappy as ever. (Is
Linux going to make it, or go by the wayside like DOS?)
Ennui.

Last October the world held about six billion people. Like
the panorama off Interstate 5 of the Harris Ranch stock-
yards, near Coalinga, our planet has become a virtual hu-
man stockyard and the Creator must

In 1902, Congressional legislation requiring the federal
government to employ metric exclusively, was defeated
by a single vote! We're Americans! . . . hanging onto |
English units. Now there's an oxymoron!

Change for Change

Noel Change was a surveyor, the son of the late Last
Change, who was a surveyor and engineer in the Foot-
hills. Noel began surveying with his father when he was
old enough to walk. Last Change was one of the founding
fathers of the Order of the Foot, which believed survey-
ors and engineers should use the foot, as the universal unit
of measurement, rather than those darned chains. They
had no desire to be chained to their jobs. Rather, they
booted their profession into thinking feet.

Well, one Monday morning, Noel Change got all spiffed

up . . . cleaned the chew and poison oak off his Bibb

overalls . . . cause he had an important meetin' with the |
County Surveyor, I. R. Metric. Ira

be sick to his/her stomach at the cur-
rent state of Earth.

“English is the international
language of business. Metric is
the international language of

Six billion! Six billion! With the United
States population estimated at 230 mil-
lion - that makes the U.S. 3.8 per-
cent of the world total! Yet, this na-
tion seems to be a nation of “idjuts,”

measurement

[l

was goin' on 'bout some damned
foreign measurin' stick.

"Probably some British plot to keep
the U.S. of A. behind the eightball!"
thought Noel Change, as he
walked into the County Surveyor's
Office.

(as the late columnist Herb Caen
would write), insistent upon using the
archaic English Units. England doesn’t use it anymore!
So why are we? We’ve gone from varas to chains.
Chains to feet and inches. Feet and inches to feet and
tenths. And there lies the simplicity. Ten. Metric!

Now is our chance to change this 3.8 percent, with their
arms around their enamored English-units, like linebacker
Dick Butkis’ hold upon his opponent’s lower extremities.
Our profession, (and that of our engineering cousins), has
done it in the past and can do it in the future!

Would we like to aid the cause for our nation to be metric
by the next millennium? CalTrans has been the leader in
this endeavor for nearly a decade! Hats off to CalTrans!
With the meter now about two hundred years old, isn't it
about time the remaining 3.8% of the population accept
the inevitable? Thomas Jefferson and John Quincy Adams
understood the merits of the meter and tried to get our
country to adopt metrics long ago. In 1893, all standard
U.S. measurements were defined in terms of metric units.
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"TI'd like to see Ira Metric," de-
manded Noel Change of the receptionist Ms. Lotta Miles.

"Mr. Metric, there's a Mr. Noel Change to see you," warned
Lotta, on the intercom.

"Ira, you gotta problem with my Parcel Map?" whined
Noel, as he stuffed some chew into his mouth through his
dog- like teeth and matching breath.

"No, Mr. Change, I don't. But, you are the last surveyor in
the County of Foothills that prepares maps in English units,"
I.R. Metric complained.

“So? It's a free country. I should be able to express
myself in any damned units [ want! Keep this up Ira, and
the next map I prepare will be in fairies . . . Ten fairies to
the mile! Now put that in your pipe and smoke it!"

"Now, Noel. Yes, it's a free country. Aren't you aware
that metrication is and has been the Law? The Metn'cJ
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' Conversion Act of 1975, as amended by the Omnibus
Trade and Competitiveness Act of 1988, (Public Law 100-
418), declares that metric system is the preferred system
of weights and measures for U.S. trade and commerce.

And furthermore, in the last election, I recall seeing a "Bush
for President" sign on your trailer."

"So? It's a free country."

"Well Mr. Change, I don't know if you recall, but in 1991,
President Bush issued Executive Order 12770 for the met-
ric usage in federal government programs. That means
any project receiving federal funds, is to be designed and
built in metric units, (or SI= International System of Units)."

"I knowed I should have voted for Perot..."

"Did you know that last October the world held about six
billion people? Six billion, Noel, six billion!"

"The United States population is estimated at 230 million -
that makes us 3.8 percent of the world total!" Metric ex-
plained. "Yet, more than 95% of the world’s population
employs the metric system! Hell, Noel, England doesn't
. use English Units anymore! So why should we?"

"'Cause it's un-American, that's why!" groaned Noel.
4
"No, it's good for U.S. trade, Noel. Did you know that
after World War I, America produced more than 95% of
| the world's products? Now, we produce less than 25%!
. That is the reason we need to be on
| the metric system, Noel — interna-

tional trade and commerce . . . In
1992, the European Union no longer
| accepted any nonmetric labels on

the back of your pickup are two liters? Metric! Your old
GM pickup is metric."

"Yeah, and it cost me! I had to go out and buy a metric set
of wrenches to work on it!" grumbled Noel.

"And wasn't it easier trying to find a wrench that fit? The
10mm wrench was too small and the 12mm to big — hasta
be a 11lmm. The SAE equivalent would be like a child's
scavenger hunt!"

Metric conveyed.
"Yeah, [ suppose that part's easier," Noel confessed.

"And our county is not the only one to be metric, Noel.
Contra Costa County began their metric guidelines in Janu-
ary 1996. In the Spring of 1997, Riverside County pub-
lished the Riverside County Metrication News explaining
metrication. Those are not the only examples embracing
metrication. Don Synder, of Santa Cruz County, sent the
editor of the California Surveyor, a metric Record of
Survey done by the late great Stanley Smith. The Smith
survey was recorded in 1977, (Vol. 64, of Maps, at Page
65, Santa Cruz County Records) - and it was in meters!
No wonder they called him the Dean of Santa Cruz County
surveyors. The guy was ahead of his time."

"Weren't you in Scouting, Noel?" asked Metric.

Continued on page 10

New Edition Combines GPS Vectors

Start Using Least Squares'

'\ products sold within the EU! On Sun-
| day, October 1, 1995, it became ille-
gal to trade in English units in En-

|"

gland!

"Damned Brits. First our trade, next
our guns," growled Change.

Actually, Noel, it is good for com-
merce. This great country is more
metric than you probably realize. All
packaging is metric. Didn't you no-
tice those jugs of Mountain Dew in

Spring 2000

Minimize Changes to Your Good Survey Observations.
Simplify Adjustments. Get Better Answers!

STAR*NET Adijusts up to 1000 stations plus sideshots with

networks up to 200 stations plus sideshots, low cost!

reductions to NAD27/83, preanalysis & instrument library. //,,;_ | i
STAR*NET-GPS Handles both terrestrial observations < — 1 ~
and Trimble, Ashtech, Leica & Geodimeter vectors. \\\\\1\ 0\ 1 I
STAR*NET-LIGHT Full 2D/3D plane adjustments, survey N l d
T~
=

STAR'LEV Adjusts interconnected differential level nets. I‘-.

(&~ Call Today for Literature & Working Demos! Mgnei
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\ Guarantee
STARPLUS SOFTWARE 1-800-446-7848
460 Blvd. Way, Oakland, CA 94610, 510-653-4836, Fax 510-653-2727 | VISA/MC
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Letters to the Editor

ESTORY TIME

I enjoyed reading your article “Story Time ! in the winter
2000 (No.125) issue of “The California Surveyor”. 1If
“Homer Owner” lived here in Washington, his surveyor,
“Reese Spectable”, would have performed the boundary
survey, and submitted his Record-of-Survey to the
Auditor’s Office, along with a filing fee of $50.00 (varies
slightly, County to County). In this State, the fee is merely
a recording fee, not a checking fee. The entire responsi-
bility of the survey is upon the land surveyor certifying the
map. Chances are Homer Owner wouldn’t have had to
lose his home! For additional information, please check
our “Survey Recording Act”, the State law being RCW
58.09, which establishes standards and procedures for
monumenting and recording a public record of the sur-
veys.

[ used to live in California, and am still carrying my PLS
license there. During the 1970s, I remember the fuss we
had with different counties charging different rates for
R/S checking fees. I had hoped it had been resolved. I
support the way Washington allows a surveyor to record
a survey, keeping the responsibility on the surveyor, and
the court to make decisions when a problem arises.
Good uck...cue I think you’'re on the right track !!

Respectfully,
John Stuart Lacy, P.L.S.
Spokane, WA

ETHE EVOLUTION OF CORNER RECORDS

As the use of corner records, record of surveys and even
the Land Surveyors Act itself continue to evolve, we the
Professional Surveyor must watch out for the interests of
the consumer (our client).

Once upon a time, the record of survey checking fee for
all counties in the State of California was ZERO dollars.
A recent fee listing, as published in the CLS4 NEWS,
showed the various county surveyors (statewide) check-
ing fees for record of surveys ranging from ZERO to $550.
The fee in San Bernardino County, the county in which I
reside, is $420. In the meantime, the corner record fees
throughout the state range from ZERO to §10.

The California Surveyor

The corner record was created to fill the need for a short |
and less expensive method of making survey information
available to the public without the necessity of a record of
survey. The County Engineers Association of California
(CEAC) believes this interpretation of the Professional |
Land Surveyors Act, as it relates to corner records, as a
reasonable approach and in line with the purpose for which
the corner record was created (as noted in the Guide to
the preparation of record of surveys and Corner records
submitted by CEAC and NASE in 1989 and again as re-
vised in June 1993). Originally, the corner record was
solely used to show one monument, usually a section cor- |
ner. As time passed corner records were submitted and |
accepted showing multiple corners, entire parcels, and ties
(or references) to monuments, positions, etc... This ex-
tended usage seems to coincide with the introduction of
fees for filing of record of surveys by the various county
surveyor offices. The corner record should continue to
evolve over the years to a document of even greater value
to the survey community and the consumer.

Continued on page 9

SURV-KAP

THE LANDMARK NAME IN SURVEY PRODUCTS

...

Same Day Shigping Available! w
Factory Direct Prices!
Small & Custom Orders Welcome!
Guaranteed Salisfaction!

- Markers - Aluminum |
- Caps FREE - Brass |
. Stakes - Slainless Steel ||
- Menumentis SURV-KAP (g CARSONITE

X Agggggﬂg_c‘ CATALOG & PRICE LIST {me PERMAMARK

1-800-445-5320 FAX: 520-792-2030 ‘
P.O. Box 27367 / Tucson, AZ 85726
web: www.surv-kap.com  e-mail: survkap @surv-kap.com
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The corner record has even replaced county surveyor and |
city engineer tie sheets. This is blamed on the fact that the |
county surveyor (and cty engineers) offices say they have
less funds to maintain, tie-out, or re-set centerline monu- |
ments and other controlling monuments needed for our
mom and pop surveys. Therefore we private surveyors
must do these tasks previously done by the county sur-
veyors with the expense being absorbed by the consumer
(mom and pop). Needless to say the corner record is an
inexpensive way to tie out centerline monuments, although
compliance with Section 8762 (LS Act) is questionable
when our tie notes state that “no claim is made as to the
relationship of the points shown here on to true bound-
ary locations.”

[ believe the Land Surveyors Act allows great flexibility in
the preparation of the corner record, recognizes the con-
straint of the consumers pocketbook and makes allow-
ances to the filing of these documents. This is obvious by
the acceptance of corner records throughout the state
showing random intersection ties, partial lots, unrecorded
lots, assessors lots, moderate discrepancy in measured vs.
record data, points on line, parcel splits, accessories, ref-
erence points, “additional” right of way and almost any
configuration you can imagine that conforms to Board
Rule #465. Said Rule #465(per 1981 AG) allows the sur-
veyor to “omit” filing a record of survey even where the
lines are newly established, as long as the newly estab-
lished lines can be determined by inspection of a map of |
record without the use of trigonometric calculations. The
“standard of care” illustrated by these corner records best
reflects the intent of the Land Surveyors Act.

At my local county surveyor’s office, political and fiscal
problems have forced them to collect more than the $100
record of survey fee as set forth in the Land Surveyors
Act. The result of this exorbitant demand is not a better |
survey or a better record document. Instead the result is
often a hardship on the consumer. The $420 county record
ofsurvey fee is sometimes more than the lot survey itself.
Quite often, the consumer will turn down the record of |
survey altogether and hire an unlicensed surveyor to set
unrecorded corners. Another result is as follows: A prop-
erty owner calls for an estimate to survey lot 12. The As-
sessors Map shows he owns two separate tax parcels,
the West 1/2 Lot 12 and East 1/2 Lot 12. The licensed
surveyor quotes him a price of $350 plus separate $10
county fee check to file a corner record of said Lot 12.
The property owner calls back and asks how much to
survey just the West 1/2 of Lot 127 Instead of half of the

Continued on page 19
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City of Monterey 1‘

Assistant Engineering Surveyor
$4050 - $4922 per month [

Requires any combination equivalent to graduation from
an ABET accredited college or university with a bachelor’s
degree in civil engineering or geomatics (surveying), and
two years of experience in engineering survey work. Must
possess a valid California Driver’s License and a Land
Surveyor in Training certificate. Possession of an Engineer
in Training certificate is highly desirable. Premium pay
equivalent to 5% of base salary will be paid to employees in
this classification who possess an EIT Certificate.

Associate Engineering Surveyor
$4914 - $5972 per month

Requires any combination equivalent to graduation from
ABET accredited college or university in civil engineering
or geomatics (surveying), and three years of responsible
experience in engineering survey work. Must possess a
valid California Driver’s License and a California Land
Surveyor’s license. Possession of an Engineer in Training
certificate is highly desirable. Premium pay equivalent to
5% of base salary will be paid to employees in this
classification who possess an EIT Certificate.

* There is one vacancy in the Public Works Department that
will be filled using the eligibility lists established by this
recruitment. The City Engineer will interview the top
candidates from each eligibility list and will hire the one
candidate who most closely meets the needs of the
department. If the position is filled at the Assistant
Engineering Survey level, the selected candidate will be
eligible for promotion to the higher level upon successful
completion of the requirements for Associate Engineering
| Surveyor.

This ad does not supercede information contained within ‘
job flyer. A City of Monterey application form and current
resume are required. Job flyer & application materials can

be obtained from:

City of Monterey Personnel Department
399 Madison Street

Monterey, CA 93940

(831)646-3765

www.monterey.org

——
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From The Editor- continued from page 7

"Hell yes, I was a damned good scout," Change said proudly,
taking a moment to spit with pride into his coffee can of .
. (yuck!).

"Then you know about the various merit badges, right?"
"Yeah, what about merit badges?" hesitated Change.

"If you're a scout trying to obtain a merit badge in
Orienteering, you'd better know meters. A scout must hit
seven control points over a 3,810 meter course! In cross
country orienteering the course can be 1-2 kilometers and
consist of 12 to 20 control points," rattled on Ira.

"I had no idea metric was so prevalent," confessed Noel.
"Well Ira, you've got me. I've been in this profession for
over twenty years. The last time I really dragged my
heels, was when the total stations came out. At the time,
I thought it was a conspiracy started by Ever Ready or
Duracell to become addicted to the battery. I guess it's
time to change Change. The way you explained it Ira,
you've convinced me that it's UN-AMERICAN not to be
on the metric system. Heck, I'm gonna buy a metric draft-

California
Surveying has it all! SUPPLY

Wherever your jobs might take you, dense forests, tunnels, parking garages,
California Surveying can provide you with the equipment and supplies to complete
your work quickly and economically.

Overseeing a project(s) places a lot of demands on your time. The last thing you
need is to be running all over town buying your equipment and supplies from
multiple vendors. California Surveying provides one source for all your needs,
including a full-service rental and repair facility. And, you can be assured thar you
will always receive the lowest prices because it’s GUARANTEED.

B ®  Ask about our GPS Rental/Purchase Programs
- . 100% Rental Credit Toward Purchase
Trimble ‘ '

ADDING VALUE TO GFPS ® Surveyors receive a 50% discount on daily tofal station rentals ]

ing scale and go metric. It may not be too late to teach
this dog new tricks."

"Glad you have an open mind, Noel,” grinned the re-
lieved county surveyor.

Six months later . . .

L.LR. Metric received a post card from Noel Change in
the south of France. It was a picture of a meter - liter-
ally. And printed on the back was: "Ira, you were right.
The meter is omnipresent! Heck, I don't even have to
learn a foreign language, 'cept English. Everywhere
my dog and I go, they speak perfect English. It's our

Continued on page 12

SURVEY!NG »‘DRAFTING

Nikon. ® We buy, sell and trade used surveying equipment and supplies |
[
ZElss €SDS offers a complete selection of drafting equipment, supplies and media . . .
- including HP plotters, engineering copiers and blueprinters.
%!/ Geodimeter Sacramento Santa Clara
(916) 344-0232 or (800) 243-1414 (408) 330-9440 or (800) 988-0838
Factory Authorized Trimble Repair Now Available 4733 Auburn Bivd. Sacramento, CA 95841 3036 Scott Blvd. Santa Clara, CA 95054
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A Brief History of
Land Surveying

Part 1

By: Michael J. Pallamary, PLS

Dating to the earliest civilizations of Egypt (4500 BC)
and Babylon (2100 - 689 BC), there is ample evi-
- dence of the application of simple land surveying tech-
‘ niques. On the wall located in the tomb of one Menna at
Thebes, there exists a representation of two early survey-
ors laying out a large field of corn. In Ptolemaic and Ro-
man papyri, notations regarding measurements of plots of
land can also be found. The Encyclopedia Britannica

‘ notes ©“ . . . the early Egyptians could carry out mea-
surements with a considerable degree of accuracy is cer-
tain from a study of the dimensions of the Great Pyramid.
. Since approximately 3000 BC., the earliest of maps and
registers which have survived were prepared utilizing very
simple and primitive surveying methods and equipment.”

The Egyptians used a simple measuring device made of
rope which was knotted at standard intervals. The Ro-
mans developed another simple surveying device known
- as a groma. Ancient engineers used this crude instru-
| ment to establish a straight line as well as a line set at right
angles in the field. The groma consisted of two center
ribs of date palm lashed together at right angles with palm
fiber, four bobs of limestone attached to plumb lines were
‘ used as the basis for the sighting. By holding the groma in
front of himself at eye level, the Roman surveyor would
sight a known line or point through the opposite bobs and
when aligned, the intended lines could be laid out. This
- ability aided in the engineering of early roads, many of
‘ which exist today. During the excavation of Pompeii in
1912, archeologists discovered remnants of an intact groma
further attesting to early Roman engineering skills.

The groma succeeded the Grecian Star, an instrument
used by early surveyors and used by Hero of Alexandria.
Hero is also credited with inventing the water level, the
leveling rod, and the dioptra, a device which could be
used as either a level or as a crude surveyor’s transit. As
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the Greek civilization flourished, so too did the science of
land surveying, primarily because of the astonishing
progress made in higher mathematics.

Following the death of Alexander the Great (323 BC), the
Hellenistic period that is most closely associated with the
development of practical surveying. In addition to the in-
fluences of Hero, Eratosthenes (276-196 BC.) made valu-
able contributions in the determination of the size and cir-
cumference of the earth, a concept later to influence the
explorer Christopher Columbus.

“The earth is given as a common stock for
man to labor and live on.”
— Thomas Jefferson

The Romans, renowned for their road, aqueduct, and tun-
nel construction, extensively used higher levels of survey-
ing and engineering. Although not credited with creating
any significant scientific surveying instruments, they did,
nonetheless, employ a considerable amount of innovative
techniques to construct their impressive empire. Perhaps
the most ambitious survey project of the early Romans is
their compilation of a map of their empire. Originally pro-
posed by Caesar, Roman surveyors completed this incred-
ibly accurate document during the reign of Augustus (63
BC - 14 AD).

Later, during the Han Dynasty (202 BC - 220 AD), Chi-
nese engineers made significant progress in their survey-
ing skills. Following the decline of the Roman Empire, it
was not until the Middle Ages (476 AD - 1450 AD) be-
fore any significant scientific surveying advances were
made, and by the end of the fourteenth century several
new instruments had been developed. These included the
astrolabe, the geometric square, the quadrant, the
Jacob's staff, and the magnetic compass. Today, the
compass is the only instrument remaining in contempo-
rary use.

During the medieval period, the feudal system evolved,
and lacking private subdivisions, the field of surveying stag-
nated. Because of the feudal system, estates were so
large that precise boundaries were not of practical con-

Continued on page 13
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From the Editor - continued from page 10

language that is international, not our measurements! See
ya soon. Metrically yours, Change-to-the-meter!"

Metric federal works projects have had little problem con-
verting, save, those projects where dual units were involved.
So...if you're going metric . . . go all out metric. No dual
units! Before long, you will see our country "fluent” in
metrics. Our grandchildren will thank us for not having to
deal with Least Common Denominators in the Twilight
Zone of Fractions.

Why not make this year, the year to learn metrics? Set a
goal ... 2001 (nextmillennium) to be 100% metric! All
descriptions, subdivisions and surveys . . . in meters. De-
scriptions were the impetus to the acceptance of feet in
our previous territory of chains. Let's lead our nation into
the 21st Century as a metric nation.

Smokey also says, “Only you can protect
our forests from English Units.”

From Vegas . ..

For those not in the choir - you missed another wonderful
conference in the surreal land of Las Vegas! A little Ve-
gas goes a long way. As | do not enjoy "gaming," the
architectural marvels were the highlight of the evenings.
Watching Bellagio's outdoor light and fountain show, in
concert with the opera sounds were beyond words.

Among other things, another reason for professional de-
velopment and/or college is a more "rounded" education
(although if I become any 'rounder' my width will exceed
my height). To be honest, I thought I would "coast" a little
by attending Dr. Dan McAllister's "Leading a Motivated
Work Team" and "How to make a Better Decision." Wow,
learning some psychology from Dr. Dan was another high-
light of my trip! Fascinating. Entertaining. Educational.
As much fun as the roller coaster at New York, New
York!

Another highlight was the lectures given by Jerry Broadus,
PLS/Esq. and Dennis Mouland, PLS. If you thought you
had a handle on boundary control and legal principals . . .
some of that went out the window upon learning some
interesting cases Broadus shared.
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CORS/GIS and surveying politics were discussed in depth.
To sound like a broken record, those that did not attend
missed a real deal. Those that did not attend should make
an effort, at any cost, to attend next year's ACSM/CLSA/
NALS/WEFPS 2001 conference to be held in Las Vegas.
Las Vegas will probably be the closest an ACSM national
conference will ever be to California (save, California, of
course). So don't miss next year's conference!

It is time to give thanks. Thanks to the efforts of the
Conference Committee members, it was another memo-
rable one. Thanks goes to Dorothy and Crissy who worked
with fervor and stress to get the job done. And last, but
not least, kudos to the students from Fresno State and
Community College of Southern Nevada for their help.
These young men and women were neither seen nor heard,
but their actions were omnipresent. On behalf of our cous-
ins in California and Nevada — a sincere thank you to
those that assisted and attended in making this a fruitful
conference.

And let us congratulate Terry McHenry, the brilliant edi-
tor of The Nevada Traverse, for winning the 1999 Excel-
lence in Journalism award, presented by ACSM/NSPS!
Kudos to our easterly cousin!

*
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Brief History . continued from page 11

cern. Mountains, rivers, lakes and even trees provided
adequate monuments for locating and describing large
parcels of land. This crude system of land descriptions
laid the foundation for a host of problems to follow.

As the Middle Ages ended, and as the Renaissance be-
gan (1400 - 1600), progress was made once again in both
surveying technique and instrumentation. With the intro-
duction of triangulation in the sixteenth century, the sci-
ence of cartography or mapmaking realized great ad-
vances. By establishing a precise network of triangles
and by applying trigonometric calculations, the relative dis-
tances and directions of the lines could be accurately es-
tablished. The first altazimuth theodolite appeared at this
time, making way for a technique that revolutionized sur-
veying. This new process brought together the physical
relationship between distant countries and civilizations.

During this extraordinary period, the determination of lati-
tude became possible by observing the height of the sun
or selected stars. Using astrolabes and similar instruments,
the mysteries of the heavens were reduced to tools for
man’s scientific arsenal. Because of the complex math-
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ematics associated with the determination of longitude, field
calculations proved to be a task of considerable difficulty.
The procedure for such measurements involved determin-
ing the difference between the local time of observation
and the standard time at a place of known longitude such
as the Royal Greenwich Observatory. The primary de-
velopmental problem impeding the development of this pro-
cedure involved the lack of an accurate time keeping de-
vice with which to correlate the readings. In 1657, The
Dutch astronomer Christian Huygens solved this problem
when he invented the pendulum clock.

The Renaissance produced the plane table and sight rule,
devices which minimized complex and lengthy mathemati-
cal calculations previously required for the preparation of
a simple topographic survey map. As methodology devel-
oped, modern surveyors compiled their maps by perform-
ing a series of observations with a transit and a surveyor’s
chain. As the surveyor made the readings, the data was
recorded in field books upon completion, the surveyor de-

Continued on page 14
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Brief History - continued from page 13

ciphered the information, producing a survey map as his
product.

The plane table enjoyed great success as it allowed the
surveyor to draft his readings immediately in the field, thus
saving considerable time. By sighting along a straight edge,
equipped with crude optical sites, the plane table was used
to measure the earth’s features and the readings were
instantly reduced to any desired scale on the planetable
map.

As the feudal system dissolved, the demands for accurate
surveys grew as the once vast estates were subdivided
into smaller tracts of land. Concurrently, the military played
an important role in the development of surveying prac-
tices. As the use of artillery blossomed in the sixteenth
century, so too were the instruments related to this form
of modern warfare. A burgeoning maritime trade has-
tened the development of astronomical instruments as the
necessity to establish true courses for navigation and reck-
oning positions at sea became critical. This demand also
led to a great deal of nautical travel for both commercial
and military purposes.

In 1512, Martin Waldseemuller published his illustrated
work Polimetrum. Therein he outlined the principles em-
ployed in the construction of this complex surveying de-
vice. Islamic instruments based on the same principle were
used even earlier. Clearly the necessity to measure angles
both horizontally and vertically increased in importance.
History itself is unclear as to who actually developed the
circumventer, but it is believed that in the first half of the
sixteenth century, Gemna Frisius can take credit for this
marvelous invention. Utilizing sights and circular scales,
the surveyor used the circumventer to measure both hori-
zontal and vertical angles. The perimeter of this magnifi-
cent instrument was engraved with a precise vernier scale
allowing for extremely accurate readings of angles.

Danfrie, in 1597, published the details of the graphometer,
a circumferentor equipped with a semicircular scale as
opposed to the conventional full circular scale. Owing to
its simplistic design, the graphometer gained considerable
popularity among early day surveyors and many were still
being made in the early part of the nineteenth century even
though the more sophisticated theodolites were readily
available. One of the more unique features of the
graphometer was the fact that the semicircular scale, com-
plete with the fixed and movable sights, could be easily
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detached and used as a protractor for plotting angles in
the field. While on the reverse side, the instrument con-
tained a simple quadrant clinometer, a scale for measuring
inclination.

The seventeenth century produced many talented survey-
ors including notables John Norden and Aaron Rathborne.
Norden is best known for his contribution of valuable written
works to English surveying practice. Rathborne also de-
veloped the use of the field book and the decimal chain.

In 1615, Willebrord Snell, the Dutch mathematician, mea-
sured an arc of meridian by instrumental triangulation. Five
years later Edmund Gunter invented the surveying chain
which eventually became the basic unit of measurement
for lands in the United States. Named after its inventor,
the Gunter chain was devised to measure land area.
Equivalent in length to four poles or 22 yards, the chain
was constructed such that simple measurements would
yield the acreage of the area in question.

In 1631 Pierre Vernier developed the invention bearing his
name and still in use today. This remarkable instrument |
allowed for the precise reading of scale dimensions, thus
allowing for extremely refined and accurate measurements .
on the applicable scale. The telescope and ancillary equip- |
ment evolved during this period in the form of cross hairs
and the micrometer eyepicce while the surveyors quad-
rant came into use. Employing a quarter-circle arc, the
device was favored by astronomers eager to record the
altitude of the stars and planets. To adapt to the needs of
the surveyor, the quadrant was refined and incorporated
into a smaller device.

Centuries earlier, Hero of Alexandria and Marcus
Vitruvius, ,the First century Roman Architect and Engi- |
neer described water levels, devices used to determine |
horizontal directions by reference to the surface of still
water. In 1666, Thevenot invented the spirit level and this
ancient idea was put into practice.

In simplest terms, the spirit level is an extension of the
common carpenter’s level in which refined sights are con-
structed so as to allow a user to sight along the level line
established by the instrument. The viewer could thus de-
termine relative elevations along the surface of the earth.
Prior to the introduction of the spirit level, early surveyors
used a balance level for rough leveling. Utilizing a lead ‘
tube suspended by a thread, the device was attached to a
wooden case. Windows at either end allowed clear view- ‘

Continued on page 23
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CLSA / NALS 2000
Conference

By: Steven C. Wilson, PLS

Imagine a land surveyor’s conference held during
Valentine’s Day in Las Vegas! It was estimated that
6000 people were in Las Vegas to be married. The local
news stated that the line for a marriage license extended
outside the courthouse door and around the block. From
February 13 through 17, 2000, nearly 600 attendees, spouses
and vendors gathered at the Tropicana Resort & Casino in
Las Vegas for our annual conference. Although there were
weddings at the Tropicana, we don’t know if any of the
conference attendees got married during the conference.

The conference began on Sunday with CLSA President
Michael Butcher, PLS, and Brett Jefferson, PLS, NALS
President, introducing each association’s officers. Proc-
lamations from the Governors of California and Nevada
were read, each proclaiming the week of February 13
through 19, 2000 as Land Surveyor’s Week. Opening re-
marks were made by Rita Lumos, PLS, ACSM Area Di-
rector. Curt Sumner, PLS, ACSM Executive Director, gave
a very thought provoking Keynote Address.

Jerry Broadus, esq. and Dennis Mouland, PLS presented
several technical sessions about Local Corners in the Public
Lands Survey System and Bona Fide Rights, Courtroom
Procedures, Finding the Law, and Restoration of Lost
Corners. Concurrently a session was given by Curt
Sumner on Client Relations. Other sessions included Con-
tinuously Operating Reference Stations (CORS), Crustal
Motion, and using GPS Base Station data for survey op-
erations in Las Vegas Valley. Concurrent sessions were
also given about Leading a Motivated Work Team, How
to make a Better Decision, and Transferring Best Prac-
tices to your Own Company, Crisis Management and Chaos
Theory.

The Monday luncheon speaker was John Wesley Powell,
portrayed by Clay Jenkinson, who is the nation’s leading
interpreter of historical characters. John Westley Powell
was a one-armed Civil War Veteran who had the adven-
ture of exploring the Grand Canyon of the Colorado River
in 1869. He was a visionary of the taming of the west, and

to giving life to the arid west. This was a very informative
and interesting look at what life must have been like 130
years ago. Quite a change from the glitter and excesses
just outside.

Oscar Goodman, the infamous Mayor of Las Vegas was
our Tuesday luncheon speaker. Mr. Goodman is also an
accomplished criminal defense lawyer who had the dis-
tinction of representing some of the more colorful persons
in Las Vegas’ past. Perhaps more politically correct stated
as: “defending the constitutional rights of all citizens”. Las
Vegas is blessed with a very articulate, entertaining and
well-informed mayor; it was a pleasure to listen to his
presentation.

There was a panel discussion about the Surveyor and GIS,
with perspectives given from each side of the current is-
sue, the California Board of Registration, and the evolving
work of the Task Force on the NCEES Model Law. Clos-
ing Ceremonies included the Grand Prize drawing of a
Digital Camera. The conference was followed by a 2-
day workshop. One day was devoted to Water Bound-
aries for Surveyors, the other day was an Advanced BLM
Cadastral Workshop.

The main evening event of the Conference was the Schol-
arship Auction. Items were donated by most of the 31
vendors present and from many of the conference attend-
ees and other donors. Over $23,000 was raised to fund
future Scholarships. This was shared by the CLSA Edu-
cation Foundation, and by NALS for the benefit of sur-
veying education. The value of those “closet items™ that
dwell in everyone’s surveying business or office is incred-
ible. Think about donations for next year’s conference.
Your donation will do more than you can imagine.

This conference would not have been possible except for
the hard work and dedication of CLSA and NALS. Much
needed help was cheerfully offered by the twelve Uni-
versity Students present. Special thanks are due to the
Conference Committee, and especially to Crissy Willson
from the CLSA Central Office. Conference Co-Chairs
were Dorothy Calegari and Jim Stacy. Program Chair-
men were Don D’Onofrio, Jim Stacy and Steve Wilson.
Exhibits Chairmen were Marty Crook and Mike Welch.
Ryan Cook was the Student Coordinator.

Next year’s conference will be in Las Vegas during
March 2001. It will be even bigger and better as a
national event with the added participation of WestFed
and ACSM. -
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Congratulations Steve & Frank! §

Steve Wilson, PLS Frank Demling, PLS
Member of the Year Distinguish Service Award

QOON ansaram300) LEPZ~>ur)



D Thank you students!

) At g

Back row L-R: Shan Dyer, Ben Bardakjian, Anne Minney,

Blaine Caldwell. Front row L-R: Dan Gregory, Tim Lackey,
Gage Fleming, Jon Franz, Joe Sullivan(all from CSU
Fresno). Not pictured: Brad LeFleur and Keith Johnson both
of the Community College of Southern Nevada; Courtney
Faulkenberry and Aaron Fowler both of CSU Fresno.

CLSA 2}00 Officers

L-R: Pat Tami, Vice President; Mike Butcher, President; Marc R.

Van Zuuk, Secretary; Ray Mathe, Treasurer

Special Thanks to our Sponsors:

Thank you for helping us
raise over $23,000 for scholarships
for CLSA and NALS
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Jule Reiutz
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Rollin Strohman
Schonstedt Instrument Company
Spectra Precision Software
SubSurface Instruments
Surveyors Instrument Service
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Welcome and Congratulations

1999 California Licensed Land Surveyors!

Jason S. Hallett
Balwinder Singh Grewal
Timothy K. Case

Anthony Kruger Christensen

Kenneth Craig Peterson
Gregory Wayne White

Carol Emilia Morales-Burnha

Thomas Arthur Taylor
Patrick Henry Clemons
Michael King Reed
Cyrus Kianpour
Nicholas G. Jacobson
Kyle G. Esgate

John Barry Herndon
Curtis C. Stephens
David Wayne Lanphear
Bryan Patrick Bonino
Stephen Allen Sample
Kenneth McClure Anderson
Frederick Raymond LePage
James Heinz Lycklama
Scott E. Ohana
Timothy John Redd
Jon E. Root

Edward J. Bonadiman
Edward Donald Hunt
James Leo Parissenti
John RoderickMcDougal 111
Brian Westly Moore
Robert T. Robinson
Gerald R. Woergoetter
John R. Martin
Shannon Keith Conaway
Joseph D. Romey

Jack Muir Smith

Daniel Joseph Walsh
Edward JohnGeoge Jr.
Timothy Scott Fettig
Benoit A.V.J. McVeigh
Jerry L. Combs

Eric Scott Gilbertsen
Jaime A. Satalich

Brett Johnson Chappell
Jon Michael Crisp
Samuel Miera Gutierrez
Marilyn J. Lopes
Bryan Gregory Taylor
Gilberto Millot
Matthew J. Vernon

Jon D. Scarpa

James. A. Morrow
Richard Glenn Smith

Redondo Beach
Antioch
Clovis

San Diego
Garden Grove
Eastsound
Pacifica
Oakland
Thousand Oaks
Porterville

San Jose

San Mateo
Riverside
Lakewood
Moreno Valley
Stockton
Woodland
Tuscon

Santa Clara
Lakeside
Canyon Country
Huntingon Beach
San Jose

Grass Valley
Colton

Perris

Santa Clara
Pittsburg
Westminster
Davis
Hayward
Berkeley

Galt

San Pablo

San Francisco
Camarillo
Anderson
Laguna Niguel
Pleasant Hill
Salinas

Covina

San Pedro
Gilroy

Corona
Palmdale
Hayward
Castro Valley
Covina
Camarillo
Sacramento
Woodland
Capistrano Beach
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Any CLSA Chapter would love for any licensees to attend a
Chapter meeting and/or function. Call Central Office at
Phil Danskin, at
geometre@vom.com to obtain the time and place of a Chap-

(707)

ter meeting nearest you. <

578-6016 or

Joseph A. Padilla
Samuel M. Walker Jr.
Paul Edward Seely
Bruce A. Pierce

Steven Brian Webster
Craig Lee Johnson
Janeen Elaine Nedlik
Richard C. Maher
Richard Martin Snedaker
John R. Duquette

John M. Ashton

Jay C. Ray

Grazyna T. Chmielewska
Jeff Stuart Voorheis
Bryce Edward Dilger
Kevin D. Collins
Kathryn Fay Fritz
Joginder Singh Riar
Anthony J. Rubio
Christopher D. Johnson
Michael Dean Ollar

Jon Alan McKellar
Christopher Bryan Curtis
Khosro Pourghahreman
Sean M. O’Neill
Brandon M. Hahn
Joseph Byron O’Neal
Solomon S. Handy
Frederick J. Tice

Danny T. Davis

David Leslie Adams
Richard A. Barber
Nidal H. Salman
Jonathan R. Olin

Peter A. Groben
Howard A. Brunetti
Mark A. Duncan
William M. Snyder

e-mail,

s

Orange ‘
Bakersfield
Glendora
Yucaipa
Grover Beach [
Yermo
San Bernadino
Tustin
Covina
Newport Beach |
Highland .
Santa Cruz |
Lakeview Terrace |
Northridge l
Paso Robles
Martinez
Bakersfield
Walnut Creek
Fremont
Dublin
Phelan
Santa Maria
Redding
Palmdale
Yuba City
Newhall
Livermore
Escondido
Fullerton
Lale Elizabeth
Fairfield
Lakeport
Chula Vista
Angwin
Temecula
Fresno
Phelan |
Elk Grove |

Spring 2000



Letter to the Editor -continued from page 9

whole lot price, the licensed surveyor quotes $660 plus a
separate $420 check to the county to a file record of sur-
vey. This price is three times higher (mostly county fees)
than a full lot survey? Said property owner opts for the full
lot survey and owner sets his midway points himself. Is
this the intent of the Land Surveyors Act? I don’t think so.
Who protects the consumer from unduly restrictive inter-
pretations of the Land Surveyors Act and excessive county
fees?

It seems that the State Legislation presents Bills annually
to revise Section 8762 of the LS Act to make it simpler,
reduce county liability and hopefully reduce the fees to
file records of survey and corner records. Recently, a
new type of document, the “no fee” Survey Plat was in-
troduced. | believe that evolution has already corrected
this issue. This is why the use of corner records has ex-
panded and should continue to do so. The county survey-

ors statewide must accept the corner record “standard of

care” as submitted by many professionals and be more
flexible (use common sense, and show concern for the
consumers dollars and cents) in their interpretation of the

Lewis & Lewis

1600 Callens Rd. Ventura, CA 93003
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Land Surveyors Act. The 1981 California Attorney Gen-
erals Opinion No. 81-103 needs to be appealed and up-
dated to be in harmony with the intent of the LS Act and
the “standard of care” exercised by today’s professional
practitioners. During the last eighteen years, we have
watched some county surveyors unfairly charge the con-
sumers (mom and pop) an exorbitant fee for records of
survey. We all accept the fact that the record of survey
has its place, i.e... major discrepancies, certificate of com-
phiance, complicated surveys, alternate positions, court
cases, etc... However, I must speak for the masses and
pray that the Attorney General and the Board of Regis-
tration realize that the corner record has evolved to a point
where it publicly documents and protects the interests of
the consumer (in many cases equal to a record of sur-
vey). To force the consumer to absorb the cost to dupli- ‘
cate a corner record with a record of survey is unjust. %

Paul Christopher Ehe,  PLS 5280

Old Timers’ Corner

CLSA Past President, Steve Wilson with Richard Hogan,
CLSA’s first President
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The Speed of Light and
Other Superlatives

By: R. Lee McComb, PLS

Anyone into superlatives has loved |

1999, the year we debated the great-
est and the best, not only from the imme-
diate past century but the millennium it
concluded.

From sports to politics, science to reli-
gion, the famous and infamous have
been revisited everywhere in the media.
A list of the 100 most important people
of the last thousand vears, as selected
by a panel of historians, scientists and
popular voting was seen recently on one
cable television channel and comprised
an extremely divergent set of persons,
ranging from the universally agreed-

upon preeminence of Newton, Ghandi
and Gutenberg to larger than life media
creations like Elvis Presley, the Beatles,
and Bill Gates.

What surveyors could list as their su-
perlatives for the last thousand years
might call an impressive roll of individu-
als who shaped our science and profes-
sion, and certainly might include pivotal
historical events if not whole political
movements. But in hacking through to
our landmarks of the last millennium, |
found it difficult to choose a path to some
of the more obvious milestones: the in-
ception of private property rights near

-w

———

the end of the Middle Ages, the inven-
tion of accurate clocks to solve the prob-
lem of longitude, and the surveyor as
guide to the colonization of the new
world; or, to favor a less-brushed trail to
underrated monuments historians often
overlook: land apportionment as a means
for democratizing the newly formed
United States; the science of statistics

as a spin-off of surveying; the role of |

fixed international boundaries in an oth-
erwise uncertain world; and, the biggest
find of all, the discovery that light trav-
els at a finite speed.

The Second Millennium was generally a
good one for surveyors. The three prin-
cipal surveying disciplines we now rec-
ognize arose; military, geodetic, and ca-
dastral, in that order of importance to the
countries they served. By the 17th cen-
tury, each of these disciplines had ad-
vanced to reliably quantifiable sciences
and, as recognized scientists, surveyors
began climbing the social ladder to posi-
tions of rank and title. King Louis XIV’s
keen interest in surveying financed a re-
naissance in the subject that began in
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his France, which soon produced the first
instruments to measure the arc-second
and the first device to measure the time it
takes light to travel to a mountaintop and
back. Competing with the French sur-
veying revolutionaries were the English
geodesists, who two hundred years ago
initiated the modern age of surveying
with a power of ten improvement in the
theodolite circle and the angular tech-
niques to go with it; these remained the
standards of the science until the inven-
tion within the last 50 years of the EDM,
the end-product of the determination of
the finite speed of light. All of these ad-
vances had a common root and result:
they each came out of, and were each
reinvested into, the Age of Exploration,
that single most important happening of
the millennium. The development of the
new world is the legacy of surveying
within the Second Millennium.

In our own American history, this legacy
is no less important. It has come down
to all professional surveyors, including
our own work in California, by way of
our surveying forefathers who happen

also to have been the two most celebrated
founding fathers of our country. Wash-
ington and Jefferson are political super-
latives an order of magnitude higher than
any other political figures in American
history, save Lincoln. But, whereas Lin-
coln as a surveyor is treated anecdotally,
if at all, by historians, Washington and
especially Jefferson are immediately rec-
ognized as surveyors because of whose
professional surveying backgrounds we
have a foundation of individual liberties,
egalitarian in principle, to acquire and ap-
portion real property. Our first and third
presidents fostered a land culture based
upon this foundation, the steady main-
tenance of which ever since has been the

job of the professional surveyor. Out of
Jefferson’s apportionment ideas sprang
the logic of the sectionalized land sys-
tem as well as the concept of forming so-
called free states (at least in Jefferson’s
time), and to further subdivide below
those states into a pattern of decentral-
ized jurisdictions we know as counties
and cities. With Jefferson there had never
been before, and will likely never be again,
such a grounded respect for the logical

apportionment of land, consistent with
egalitarian principles, among a people.

In assessing the impact of people and
events of the millennium, it helps to put
into perspective the technological ad-
vancements during the most recent
thirty years. These naturally tend to
overshadow, but the future historical im-
pact of this technology cannot be as-
sessed until the changes it will bring
are effected. For example, until we know
the future, it would be premature to
make today’s fantastic timekeepers more
important than, say, Jupiter’s moons
once were as a universal clock. In fact,
the clocks that drive today’s GPS sys-
tems have accuracies millions of times
better than celestial angles ever did, or
were possible with Harrison’s beautiful
clocks which solved the problem of lon-
gitude. We should not forget that the
machined circle, invented over three
hundred years ago, gave the theodolite
the first portable means of determining
global position, and this counted more
in its day than GPS has so far counted
today. From a purely technical point of

Continued on page 29
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Brief History - continued from page 14

ing along the sights. Due to the in-
ability to adjust to a true horizontal
sight, as well as the sensitivity of the
tube, this instrument was eventually
outdated.

In 1674, the Italian Jacob Lusuerg
developed a quadrant equipped with
a vernier. The device allowed sur-
veyors to measure relative angles to

within an accuracy of one minute of

arc, a tolerance previously unattain-
able. This precise measuring capa-
bility would soon prove invaluable in
the development of artillery aiming
and reconnaissance, thus making an
invaluable contribution to military
warfare.

During this period, the English made
further advances in mathematics and
trigonometry, thus enhancing the ca-
pabilities of the surveying commu-

nity. Logarithms, a new system of

nmhcmatics eliminated the lengthy

and redundant calculations performed
by the surveyor. Land location be-
came more important as European
cities flourished and agricultural prac-
tices changed. Fortunately, access
to higher mathematics in the univer-
sities led to more individuals being
qualified to enter the surveying pro-
fession.

During the early eighteenth century,
continuing military influences contrib-
uted to the development of surveying
when Czar Peter The Great and his
troops engaged in battles advancing
from the Sea of Azor to the Baltic
and to Poland to the east. His lack
of knowledge of the terrain contrib-
uted to many defeats of the Czar’s
faltering troops. Subsequently, in
1720, Peter ordered surveyors to pre-
pare maps with districts being as-
signed. His plan proved so success-
ful that Napoleon, the Prussians, and
the United States all adopted this

policy of creating maps for military
purposes.

In the United States, recognizing the
need to formally develop a mapping
program, Congress established the
Corps of Topographical Engineers.
This branch of thegovernment was
responsible for much of the explor-
atory work conducted in the Ameri-
can West before the Civil War. Be-
fore its abolishment in 1863, there
were many noted explorers attached
to the Topographical Engineers.
These included John C. Fremont,
Stephen H. Long, John W. Gunnison,
Howard Stansbury and Gouverneur
K. Warren. <

Mr. Pallamary is the Associate Vice President
and Director of Surveying and Mapping for
P & D Consultants, Inc., San Diego, CA. He is
also noted author and lecturer.
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Grenville Dodge &
the Survey of the
Transcontinental Railroad

By: Kevin D. Burgess, PLS

he Indians called him “Level Eye,” a nickname derived from

a practiced eye for the lay of the land that served him well as
both a surveyor and a military strategist. He was solemn and
swarthy, of medium height and wore a full beard during his mili-
tary days. He walked stoop-shouldered from days spent over a
plane table or drafting board. Given to stubbornness, he could
be accused of lacking tact, but never of lacking courage or de-
termination. As Colonel of the 4" lowa Cavalry at the Battle of
Pea Ridge, Arkansas, he had three horses shot from under him,
but remained in command despite a serious wound. His regi-
ment fought doggedly to hold the Union lines on the first day as
the rebels pushed in from all sides. The Union troops revived on
the second day of the battle and drove the Confederates from
the field preserving Missouri and Northern Arkansas for the
Union. A month later he was promoted to Brigadier General for
his performance at Pea Ridge. Grenville Dodge would serve in
many roles in American history, including Indian Fighter, Major
General and United States Congressman, but perhaps his most
important contribution to the country was as the man who sur-

veyed the route for the Union Pacific Railroad connecting East
to West with a transcontinental railroad.

“Each of our surveyving parties consisted of a chief, two
assistants, rodmen, flagmen and chainmen as well as axe men,
teamsters and herders. When the party was expected to live
upon the game of the country a hunter was added. When op-
erating in hostile country they were regularly drilled, though
after the Civil War this was unnecessary, as most of them had
been in the army. Each party entering a country occupied by
hostile Indians was generally furnished a military escort of

from ten men to a company under a competent officer. In the
field the escort usually occupied prominent hills command-

ing the territory in which the work was to be done, so as to
head off attack by the Indians. Notwithstanding this protec-
tion, the parties were often attacked, their chief or some of
their men killed and wounded and their stock run off.”
Grenville M. Dodge from
“How we Built the Union Pacific”

The survey of the transcontinental railroad was truly a remark-
able feat. The survey parties worked in isolation far ahead of |
the construction outfits. They worked in difficult terrain, in the
presence of hostile Indians and far from any communication
from the outside. Probably of even greater concern than the
Indians was death by disease or accident. It wasn’t merely a
matter of running a line from East to West. The line had to be

Continued on page 28
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Grenville Dodge - continued from page 24

chosen so that a suitable grade could be obtained over moun-
tain passes as high as 8,000 feet. The Union Pacific surveyors
were limited by law to a maximum gradient of 116 feet per mile.
For preliminary surveys in open country, a party was expected
to run from 8 to 12 miles a day and on location work an average
of 3 to 4 miles a day was run. The chief, besides being respon-
sible for the work, was also responsible for the welfare of the
party and often reconnoitered well in front of the party in search
of the best possible route.

Grenville Dodge worked on the survey of the transcontinental
railroad over a period of 17 years, beginning as a surveyor’s
assistant in 1853 for the first explorations across lowa and end-
ing when the final spike was driven, connecting the Union Pa-
cific and Central Pacific tracks at Promontory Point, Utah in 1869.
In the 1850°s Dodge was hired to work under the tutelage of
Peter Dey, a fine surveyor and honest man from whom Dodge
would gather much of the experience and expertise he would use
in the survey of the Union Pacific tracks in the 1860’s. Dodge
and Dey worked for the Mississippi and Missouri Railroad un-
der the direction of Thomas Durant. Durant was a crooked fin-
ancier who would later form the Credit Mobilier and conspire to
rob the coffers of the Union Pacific Railroad, driving it to the
brink of financial ruin. However if Durant was a crook, he was
also a visionary and he began to privately finance the surveys
for a railroad that many men thought couldn’t be built. Dodge
and Dey pushed out across the western frontier into lowa and
the Nebraska Territory making surveys that would later be the
basis of the Union Pacific’s road some years later.

The Civil War beginning in 1861 interrupted Dodge’s railroad
work. He continued in military service until 1866 when he re-
signed his commission to take charge of the Union Pacific con-
struction. He began the war as a Cavalry Colonel but was pro-
moted to Brigadier General for bravery in action in the defense
of Elkhorn Tavern at the Battle of Pea Ridge, Arkansas. He then
moved east with Sherman and took charge of the reconstruction
of railroads and bridges destroyed by the retreating rebels dur-
ing the Atlanta campaign. Wounded again, he recuperated in
Washington and counseled Lincoln on his proposed route for
the transcontinental railroad. In 1862, congress had passed a
bill forming the Union Pacific Railroad with the intention of build-
ing the road to the West Coast. Dodge shared with Lincoln
information gathered from his surveys during the 1850s and
Lincoln chose Dodge’s route fixing the terminus of the road at
Omaha, Nebraska Territory. Dodge finished his military career as
the Commander of the Department of the West, a department
that included the states and territories he would soon build a
railroad across.

Soon after the Union Pacific was formed, Dodge’s old boss Tho-
mas Durant manipulated the stock of the railroad by buying a
controlling interest in the names of his friends. Durant and his
cronies threw out the honest officers of the company and took
control of all the railroad’s operations. They formed the Credit
Mobilier to construct the line and in effect the Credit Mobilier
controlled by Durant contracted with the Union Pacific, also
controlled by Durant to build the road. The Credit Mobilier was
presenting grossly inflated construction claims to the Union
Pacific and Durant and his friends were pocketing the differ-
ence, leaving the honest stockholders of the Union Pacific want-
ing. Dodge’s old friend and mentor Peter Dey had been in charge
of the Union Pacific’s construction during the Civil War, but he
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was quite aware of Durant’s actions and quit in disgust in 1866.
Durant remembered Dodge’s abilities and offered him the outra-
geous sum of $10,000 a year to come on board. He also promised
to throw in 100 shares of Credit Mobilier stock; a promise Durant
promptly forgot once Dodge was on the job,

Dodge formed the construction of the road along military lines
and soon had the operation clicking at a much faster pace. In the
spring of 1867 he left the construction of the railroad and led an
expedition west to locate the route through the Rocky Moun-
tains. Dodge had found a pass through the mountains during
his Powder River Campaign of 1865 and surveyed the line to
pass through a new town, named by Dodge as Cheyenne, Wyo-
ming. Cheyenne was chosen as the site of a roundhouse and
repair facility and was the most convenient site for a branch line
to the small city of Denver, Colorado.

After the survey of 1867, Dodge left for Washington D.C. to
serve as a United States Congressman. Durant had become dis-
gusted with Dodge’s unwillingness to facilitate his schemes.
With Dodge absent he now had his chance. The U.S. Govern-
ment paid the Credit Mobilier for mileage of track laid. So, of
course the more mileage, the more money the Credit Mobilier
and Durant made. Dodge was an efficient and practical man and
surveyed his lines to find the best and most economical route
for the track, something that wasn’t in the best interest of
Durant’s schemes. With Dodge gone, Durant moved in and had
new lines surveyed, increasing the mileage of track. He also had
the repair facility designated for Cheyenne changed to Laramie
and quickly bought up the land in the area, platting it and selling
the land for outrageous prices.

Dodge soon learned of Durant’s maneuvers and packed his bags
and traveled west for a showdown with Durant. Dodge arrived
in Cheyenne and immediately began countermanding Durant’s |
orders. He then proceeded to Laramie where he found Durant |
on the street and in plain English told him that he would make |
decisions on the location of the line. Durant reportedly said |
nothing. The feud wasn’t officially settled until a conference led
by Generals Grant, Sherman and Sheridan met at Fort Sands a
few months later. Durant contacted Grant before the meeting
and asked for his help in ousting Dodge. Grant refused and the
council was held. Durant opened the proceedings by accusing
Dodge of running poor and inefficient lines of location for the
railroad. We can imagine the smoke coming out of Dodge’s ears
when he stood and said, “If Durant or anyone with the Federal
Government changes my lines, I will quit the road.” The room
was quiet for several minutes and Grant replied, “ The U.S. Gov-
ernment expects the Union Pacific to meet its obligations and it
expects Mr. Dodge to remain in control of the location of the
line.” Durant was a smart crook and he knew the odds were
against him. Grant was the Commanding General of the U.S.
Army and was expected to be elected as the next president.
Durant acquiesced and Dodge remained with the Union Pacific
until the final spike was driven.

Like Durant, many of the characters in the building of the road
were not humanitarians, but the road did serve a humanitarian
interest. It carried both the wealthy aristocrat and the poor immi-
grant. They traveled in different styles of course but it served ‘
both their interests and helped open the west to those who
didn’t have a chance elsewhere. -
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Speed of Light - continued from page 21
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view, precise angle measurement had a far greater impact on
science, culture and economics of the Second Millennium be-
cause it coincided with and abetted the development of the new
world than the radio trilateration of GPS has so far initiated. But
GPS is advancing quickly, and when perfected within the next
twenty to thirty years it will have achieved fathomless impor-
tance.

I would not want to state unequivocally who or what was the
most important person or idea of the last millennium. What fol-
lows are a few picks based upon some favorite categories which
came to mind. We could invent as many categories as there are
baseball statistics.

Perhaps one more should be on the list: “Most Accurately Lo-
cated Survey Monument.” If you know the answer to this ques-
tion off the top of vour head, you obviously appreciate that any
surveying superlative, like the speed of light, is only relative.

1. Most famous surveyor: George Washington

2. Best-known place named after a surveyor: Mt. Everest (Mt. Whitney
is the equivalent in California)

. Superlatives for surveying inventions:
Most important: theodolite

w

Most popular: compass

Most revolutionary: photogrammetry

Most underrated: split-image optical rangefinder
Cleverest: polar planimeter

Fastest distance measurer: tacheometry (stadia)
Most ingenious: Curta Calculator

4. Greatest surveying scientist: Carl F. Gauss
5. Most useful unit of measure: Gunter s chain

=3

. Most outrageous surveving measurement: Transcontinental trian-

gulation of planet Mars

7. Most successful conqueror to use surveving principles: Napoleon

8. Most significant academic paper: Method of Least Squares

9. Most difficult survey: Survey of India, 1840s

10. Most important scientific discovery to impact surveying science:
Determination of the finite speed of light

11. Most erroneous scientific conclusion drawn from survey data:
Theory of continental drifi

12. Most ervoneous scientific conclusion drawn from a lack of survey
data: Columbus ' discovery of “India”

13. Most important scientific conclusion drawn from survey data. Proof
of flattening of the poles (comparison of length of meridians at
different latitudes)

14. Most precise survey (for its day): Survey of India, 1840s

15. Most difficult surveying calculation: Lunar occultation

16. Most contested survey measurement.: Elevation of Himalayas

17. Strangest word used in American surveying lexicon: thalweg

18. Most influential surveyor: Thomas Jefferson

19. Most important map: Oregon Trail

20. Biggest correction survey (boundary adjustment): Amended
Gadsden Purchase (Arizona-Mexico border)

21. Most ambitious surveying project: US sectionalized land system

22. Longest survey line run: US-Canadian border

23. Most important invention to benefit surveying: radar

24. Riskiest survey: Powell expedition down the Green/Grand Rivers
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Precision features run in the Nikoﬁ
family of surveying instruments.

Whether you're hunting for dependable total stations,
levels, theodolites or other surveying instruments, you can
depend on Nikon for precision, support and service. For
details about our family of surveying equipment and to
request a demonstration, call 1-800-52-Nikon, ext. 358

or visit us at www.nikonusa.com
®
Nikon

“QUICK-QUOTE”
PROFESSIONAL LIABILITY INSURANCE
FOR
LAND SURVEYORS

Our firm writes coverage in over 40 states with a well known “A++" carrier. Take a few moments to fill out our
“QUICK QUOTE" application and we will provide you with a premium indication immediately.

Name Title Phone

Firm Home Office Mailing Address

City/State Zip Fax

Established (YR) Business entity is: Individual, Partnership, Corporation, Other (Detail)

Services: Are you engaged in any business other than land surveying? [_]Yes [_|No If so, a separate application
must be submitted. Contact our office. Projects: Indicate % of receipts from each of the following: Condos %
Residential Developments/Tract Homes % Qil or Gas Pipelines % Dams %

Bridges % Tunnels %Other (describe) (Total should equal 100%)
Total billings for land surveying services: Past Year Current Year

No. of employed staff: Surveyors Draftsmen Chainmen Clerical

Are subcontractors used? [_]Yes [ No If yes, are certificates of insurance obtained? [_]Yes [ ]JNo What % of your
work is done by subcontractors? %

Current Carrier Past year's premium
Policy expiration date Retroactive date (original claims-made inception date)
Professional Liability claims past 5 years [_|Yes [ _JNo If yes, send a sheet with claim details

MAIL OR FAX THIS FORM WITH A BRIEF RESUME OF THIS FIRM'S PRINCIPALS TO:
EASTERN SPECIAL RISK INSURANCE AGENCY, P.O. BOX 218, HARVARD, MA 01451
PHONE (978) 772-1331, WATS (800) 341-1110, FAX (978) 772-1441

CA License #0619313
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‘ Obituaries

IN MEMORY OF ORVILLE B. BROWN

Orville B. Brown died quietly at his home in Quincy on
Thursday, December 2, 1999 at the age of 90. He worked
as a forester and surveyor for both private lumber compa-
nies and the U.S. Forest Service before retiring in 1977.
As a youth in Arizona he worked at the Grand Canyon
helping his father who was in charge of the mule pack
team that went into the canyon, then later served with the |
U.S. Navy during World War II. Orville became extremely
proficient at recovering old cadastral survey marks and
maintained a Plumas National Forest wall map with col-
ored pins indicating where he found corners. The map |
had over 3,000 of his pins at last count. He acquired the ‘
nickname O.B. after two surveyors came upon a remote

corner after an extremely difficult access of climbing and |
crawling through thick timber and brush. Because they ‘
were so far into the rugged mountain country they thought

they had found a point that had never been previously re-

covered. Upon finding one of Brown’s K-tags one ex-

claimed “the (O)ld (B)astard’s been here.” O.B. was |
interested in old surveying equipment and other forest rel-
ics and supported public displays of these artifacts. He is

a legend among his colleagues and friends and his thou- |
sands of K-tags throughout northeastern California stand |
as tiny sentinels to his many contributions to surveying. ‘

Submitted by Bud Uzes

IN MEMORY OF ROBERT NUGENT

When Bob Nugent died in
February, our profession lost
a pioneer.

Photogrammetry has seen
monumental changes over the
last century. Many of those
advances came from contri-
butions made by people who (
have a love of flying, of pho-

tography, and of cartography. Bob Nugent was one of those
people. He helped shape the mapping industry. ‘

Spring 2000

Bob grew up in Gresham, Oregon. His childhood was a
difficult one and he spent his early teens in an orphanage.
In 1942, when he was just old enough to serve, Bob joined
the Navy and became part of a submarine crew during
world War II. He came out of the war with TB. Once he
recovered, he got a commercial pilots license, but also spent
time as a sheriff and a professional race car driver. Later,
he lamented that it was easy to understand why he had
such a hard time getting life insurance.

In the late fifties, Bob stumbled into photogrammetry as a
trainee. He experienced all aspects of the profession -
flying, aerial photography, surveying and stereo-compila-
tion. In 1963, he was licensed by the State of California
as a Photogrammetric Surveyor. A few years later he
mapped 27,000 acres of marshland in Florida. The area is
better known today as Disney World. He took on map-
ping jobs in Guatemala, Alaska, Panama, Costa Rica and
various parts of the U.S.

Bob remained an avid pilot even after three airplane
crashes. One of them, caused by engine failure, came
over the swamps of Guatemala. It brought his plane down
with 1313 engine hours on the Hobbs meter. Thirteen
stitches later, Bob was back in business.

In 1973, Bob help found Mission Aerial Photo, part of Rick
Engineering Company in San Diego. For the next 17 years,
until 1990, he served as Photogrammetrist-in-Charge. He
was crusty and opinionated, but to those who know him
well, he was also charming and giving. His experience
and knowledge paved the way for Mission Aerial’s ad-
vancement in the areas of analytical photogrammetry,
aerotriangulation and orthophotography. Wayne Brown,
and old friend and co-worker, said, in the small world of
photogrammetry, it seems as if everyone over 40 knew
Bob Nugent.

Bob passed away on February 12, 2000, at the age of 74.
He is survived by his son Rusty.

Submitted by Jas Arnold, PLS
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Sustaining Members

Steve Dillon

ARROWHEAD MAPPING CO
673 S. Cooley Dr Suite 102
Colton, CA 92324

Phone: 909-887-5969

Fax: 909-887-4117

Aerial Photography
Topographic Mapping
Digital Orthophotos

'[[] Surveyors Service Company
.ER\' 2942 Century Place
9 Costa Mesa, CA 92626
Stanton Mahler
President

Jeica

Office: 800-938-0606 Fax: 714-546-9724

714-546-0606

HANS |, HASELBACH (Jr.)

;! E HASELBACH
TSURVEYING
INSTRUMENTS

SURVEYING & GPS SYSTEMS
INSTRUMENT SERVICE & REPAIR

(800) 462-8181
Seica

PR L
HEERBRUGO

= T0pcon

CALIFORNIA

Steve Carlon

Branch Manager

3380 Industrial Blvd., Suite 105
West Sacramento, CA 95691

(800) 500-8575
(916) 374-8575
FAX (916) 374-8329

s SURYE
o » Yo

\.\fr'.nﬂlj .

7ok

(650) 348-7247
. L ] .,

'Ashtech

Burlingame, CA 94010
Precision Prooucrs

PETER WILKIEWICZ
REGIONAL SALES MANAGER, SOUTHWESTERN REGION

MAGELLAN CORPORATION
471 El Camino Real, Santa Clara, CA 95050-4300
Tel: 408.615.5243 » Fax: 408.615.5200
petew@ashtech.com * www.ashtech.com

- ol o
PAUL C. OGDEN Lewis & Lewis Enterprises P

s SALES - RENTALS - SERVICE Ve il W \

(A ‘_ ¢\
Call Toll Free (800) 342-3607 =5 \’."._
ualilty o - ]

MANUFACTURING CO., INC. M,m%m,-md Support & ropcon = : &

4155 Oasis Road 1.800-824- e . \& B W -

g, CA 96003 fox (530 225 3162 O 255505 BB JrimbleNavigation s P

50 2258105 seco@tuveying.com P.O.BOX 1328 1600 CALLENS RD  VENTURA, CA 93003

Visit our on line catalog @ www.surveying.com

(B0S) 644-7405 FAX (805) 642-3970

Sacramento « Fresno « Marin « Redding
(916)344-0232 « (800)243-1414 « FAX (916)344-2998

®

- .’/ gRECISIO;I

Johan Larsson
Salas Enginesr

GEODIMETER OF NORTHERN CALIFORNIA
340 E. Middiefield Rd., Mountain View, CA 94043
Phone: 650-254-1400 Fax: 650-254-1454

Mobile: 415-860-3416

[E-mail: johanlarsson@ msn.com

Internet: www spectraprecision.com

Chuck Madrid
Surveying Systems, Sales and Training

EH‘CEELE BARTOREHJ C.P.

Ir inity PHOTOGRANMETRY SERVICES
uipment & te.
Capital Corporation BTSN Sstu. Reent ) e (775) 358-9491
475 Sansome Street, 19th Floor Digital Mapping
San Francisco, California 94111 ® Topcon Instruments “"gs ey e
Sales Service Rentals Repairs
Phone (415) 956-5174, Ext. 152 5700 Imhoti Dr, Suite C ‘fo;:me Services
(800) 8414433, Ext. 152 Concord, Calif. 94520 1925 E. PRATER WAY Eloba Foskoning Semices
James E. Elwood  Fax(415)956-5187 ESC ol iy el SPARKS, NV 89434-8938 FAX (775) 358-3664
National Accounts Manager Jelwood@trinitycapital.com Englnaering supp’y comp'"y Fax:  510/680-2504 Email: Tri_State @worldnet.att.net (800) 411-3752
Hammon, Jensen, Wallen & & —
s - o SURYgES
Associates, Inc. SURV-KAP, INC. oo ;,C &%"~
- Aerial Photography I S, \\-;.Z_\‘
1= | I
- Biaial Oxtisoghines RICHARD B. ROPER E A B
A President e =]
- Digital Mapping \5 1=}
5 & 5 &/
- Remote Sensing P.O. Box 27367 3225 East 47th Street o See i
- GIS Base Mapping 7 Tucson, Arizona 85726 Tucson, Arizona 85713
(520) 622-6011 / 1 (800) 445-5320 1988 __—
Imaging the Farth 1-800-383-2991 www.hjw.com FAX (520) 792-2030 ==
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. Here’s Some Important
Information About CLSA

1968
!c goal of the California Land Surveyors Association is to promote and enhance the profession of surveying, to promote the
common good and welfare of its members, to promote and maintain the highest possible standards of professional ethics and
practice, and to elevate the public’s understanding of our profession. CLSA represents all Land Surveyors, whether they are
employees or proprietors, whether in public or the private sector.

‘..;\-"."”.'4
Yoriyiggsst

epresentation

B LOCAL: Your local chapter represents you in local issues. Through your chapter representative to the State Board of Directors, the
individual member can direct the course CLSA will take. ® STATE: The Surveyor is represented at the state level through an active legislative
program, legislative advocate, and liaison with the State Board of Registration. @ REGIONAL: CLSA is an active member of the Western
Federation of Professional Surveyors. This Federation is composed of associations throughout the western United States and addresses
regional issues. @ NATIONAL: Through institutional affiliation with the National Society of Professional Surveyors and the American
Congress on Surveying and Mapping, CLSA is represented at the national level.

E ducation Opportunities

CLSA presents annual conferences which provide technical and business programs, as well as exhibits of the latest in surveying and
computing technology. Seminars and workshops are presented to assist in continuing education. CLSA publishes the California Surveyor
magazine and the CLSA NEWS to keep the membership abreast of changing legislation, legal opinions, and other items which affect our
profession.

P usiness and Professional Services

CLSA provides a fully staffed central office which is available to answer questions or to provide up-to-date referrals concerning
legislation, educational opportunities, job opportunities, or other issues concerning our membership. Professional liability insurance programs
are available to members.

oin CLSA Today!

CORPORATE MEMBER: Shall have a valid CA Professional Land Surveyor or Photogrammetric license *$159.00 + Entrance Fee
AFFILIATE MEMBER: Any person who, in their profession or vocation, relies upon the fundamentals of land surveying $79.50 + Entrance Fee
ASSOCIATE MEMBER: Any person who holds a valid certificate as a Land Surveyor-in-Training *$79.50 + Entrance Fee
OUT-OF-STATE: Any person who resides in a state other than California, who is a member of their resident state Land Surveyor Association,
and meets the requirements of Regular Corporate Member, Associate Member, or Affiliate Member *$79.50 + Entrance Fee (Corporate); *$39.75
(Associate or Affiliate) + Entrance Fee

B STUDENT MEMBER: A student in a college or university actively pursuing a surveying education *$15.90

B SUSTAINING MEMBER: Any individual, company or corporation who, by their interest in the land surveying profession, is desirous of
supporting the purposes of this corporation. *$318.00 + Entrance Fee

k. - =" L. - = =T - """ """ _=— == v/, A
Application for Neme __ Bus. Phome __ |
Membership in Fiom on AZeneY oo e Res. Phone o |
the California Mailing Address - Suite or Apartment No. _______ |
Land Surveygrs City __ County_____________ State________ Zip______ = I
Association Mailing Address (Above): OHome OBusiness ||
Mail your Completed Application to: Employment: OPrivate (principal) DOPrivate (employee) [OPublic ORetired I
CLSA Central Office Membership Category . -
P.O. Box 9098 NeSsEEnded.

Santa Rosa, CA 95405-9990 SR Y e — — — |
Questions? Dues (*prorated from above) $___ + Entrance Fee $ = Total Amount $ ", l
Phone (707) 578-6016 Signature - PLS, PS. CE, or LSIT No. _ g

FAX (707) 578-4406
*First year's annual dues are to be prorated
from date of application Card Number __ Signature |

OCheck Enclosed [ authorize charge to my — OMasterCard OVisa Expiration Date |




CLSA PUBLICATION ORDER FORM SLOA Mt | FHomtione:
Price Price Quantity Total

2000 Complete Package including PLS Roster, Pre-'82 CE Numerical
Listing, PE & PLS Act with Board Rules, Subdivision Map Act & Binder $28.00 $42.00 J
2000 Complete Package (as above) including PE & PLS Act with Board
Rules and Subdivision Map Act on Disk $36.00 $54.00
2000 Refill Package including PLS Roster, PE & PLS Act with Board
Rules, and Subdivision Map Act $20.00 $30.00
2000 Refill Package (as above) plus Disk $28.00 $42.00
PE Act & PLS Act with Board Rules - 2000 publication (51/2 x 8 1/2) $6.50 $10.00
Subdivision Map Act - 2000 publication (51/2 x 81/2) $6.50 $10.00
Audiotape - Subdivision Map Act - by Robert Merritt, Esq. $5.00 $10.00
2000 Celestial Observation Handbook and Ephemeris (Sokkia) - with
HP-41, HP-42 and HP-48 Programs $5.00 $7.50
California Coordinate Projection Tables - NAD '83
by Ira Alexander, C.E. PLS and Robert J. Alexander, PE $8.00 $12.00
Right of Entry Cards (minimum order is two) $1.50 $3.00
Corner Record Forms - BORPELS 1297 (minimum order is 25) $10.00 (25) $15.00 (25)
Land Surveying Brochure (minimum order is 50) $15.00 (50) $30.00 (50)
Standard Contract Forms - Agreement for Professional Services $6.00 /pad of 25 | $12.00/ pad of 25
Land Surveying for the Land Owner and Real Estate Professional by
Daniel E. Beardslee, P.L.S. $8.00 $12.00
CLSA Coffee Mug - Cobalt Blue with CLSA Logo $8.00 $12.00 .
CLSA Decals $1.50 N/A
CLSA Video "A Career Without Boundaries” (A 10 minute video) $8.00 $12.00
m  Member Prices are only available to State members of the Subtotal of all items

California Land Surveyors Association 7.5% California sales tax on above
B Fax orders accepted with Mastercard or Visa only at Subtotal including sales tax

(707) 578-4406 = ”

Shipping & Handling

®  Mail your order form and payment to: Up to $20.00 add $3.75

CLSA Central Office $20.00 to $40.00 add $4.50

P.O. Box 9098 $40.01 to $60.00 add $6.00

Santa Rosa, CA 95405 Over $60 00 add 10%(over $15 00 Call for Shipping)

Phone: (707) 578-6016
Fax:  (707) 578-4406

*The difference between member and non-member prices may be applied toward membership.

Next Day Air St
Next Day A

g {if placed by 12:00 Noon)

Add additional ¢

Name

Payment Enclosed Q Check O M/Card O Visa

Company (if company is mailing address below)

Account Number

Street Address (we cannot ship to P.Q. Box)

Expiration Date

City/State/Zip

Name on Card

Daytime Telephone

Authorized Signature




9 Don't look now, but you're being followed.
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Grab a prism and the TPS1100 Professional Series will follow you anywhere.

Think a robotic or high-performance total station could increase your productivity? Then take a look at
Leica’s TPS1100 Professional Series Total Stations. Leica’s coaxial Automatic Target Recognition system
provides fast, accurate, and reliable performance. It locks on and follows you —even at long range and in
tough conditions. There's no pointing or focusing, and your productivity will soar with Leica’s fast
measurement and high efficiency data collection. TPS1100 works hard and fast right from the start, with
TDS onboard, high capacity PC-Card data storage, and easy operation. At the prism pole, Leica's exclusive

360-degree prism and fully integrated RCS1100 remote controller make life easy. The RCS1100

weighs just 2.2 pounds, including internal radio link and power supply. There are no cables and P

nothing to keep pointed at the instrument. Just grab it and go. One more point: TPS1100 is the ewa

smallest and lightest robotic system on the market. So when it's not following you, it's easy to
carry. MADE TO MEASURE

California Arizona New Mexico
Corporate Offices 4317 North 16th Street 405 Montano Road N.E. #2
2942 Century Place ) Phoenix, AZ 85016 » Albuguerque, NM 87107
Costa Mesa, CA 92626 tele. 800-938-0608 tele. 800-938-0609
® tele. 800-938-0606 « fax: 714-546-9724 fax: 602-274-3740 fax: 505-345-3499

Surveyors Service Company: e-mail: geodesy @servcol.com * internet: www.servcol.com
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Geomatics Office® and GeoExplorer®3 Arriving Soon!

Xe Provide Answers.

GeoPlane Services offers much more than just the latest

technology for your mapping and survey needs. We also
provide application support, including network design and
processing for Geodetic and RTS surveys, and we can
tailor hardware and software to match your project needs.
Call us today and ask how we can help you.

TS

GeoPlane Services

GPS Sales -+ Training * Equipment Rental

=~z

A Division of
UNIVERSAL ENSCO, INC.

GeoExplorer”3

Geomatics Office®

GeoPlane Services offers:

e The largest inventory in the NATION!
o FREE weekend usage on rentals
* No rental charges while equipment is in transit

Guaranteed Monthly Rates” on: ® Flexible downtime charges due to weather, job scheduling, etc.

Geodetic Systems RTK Total Systems * Advanced technical support
4000 - 52,250/ mo. 4000 TS - $5,000/mo. -G_eodesnst
-Licensed Surveyors
47?0. h 33’5225%{);“0 4700TS - 55,000/ mo. -Professional Engineers on staff
v 4800 TS - $5,000/mo.
e A Certified Trimble Repair Center
Mapping Systems ® Full system diagnostics
Pro XR - $1,300/mo * Warranty & Non-warranty repairs
’ . © (able sales and repairs
Pro XRS - $1,500/mo.
*Includes all necessary components for a turnkey solufion.

l £ Trimble | s?;_bs f@I
AR The Logical Choice for Your GPS Solution

s 1-800-229-3114

www.geoplane.com e Qutside USA: 713-789-7296  FAX: 713-977-9361

Ask about our special Trimble dealer program.

:


http://www.geoplane.com*

